Phorbol esters inhibit agonist-stimulated phosphoinositide hydrolysis in neuronal primary cultures.
The effects of phorbol esters on neurotransmitter-stimulated phosphoinositide (PI) hydrolysis in neurons in primary culture were investigated. Ten-day-old neuronal cultures were incubated with [3H]inositol for 2-3 days, exposed to phorbol esters, and the release of [3H]inositol phosphates was measured in the presence of 10 mM lithium. Pretreatment of the neuronal cultures with 1 microM phorbol myristate acetate (PMA) inhibited alpha 1, muscarinic, and glutamate receptor-mediated PI hydrolysis in a time-dependent manner with maximal inhibition observed after a 20-30 min preincubation. The active beta-phorbol didecanoate inhibited stimulated PI hydrolysis, but its stereo-isomer alpha-phorbol didecanoate was without effect at 1 microM. PMA was about 10 times more potent at inhibiting PI hydrolysis stimulated by norepinephrine and glutamate compared to carbachol. The order of potency of the various phorbol esters for inhibition of stimulated PI hydrolysis and the differences between active and inactive stereoisomers suggests that the activation of protein kinase C may mediate the inhibitory effects. Thus, stimulation of neuronal protein kinase C may represent a mechanism for the regulation of agonist-stimulated PI hydrolysis.